Abstract-
INTRODUCTION
Global warming is one of the environmental issues of rising earth temperatures due to rising greenhouse gas emissions in the atmosphere caused by human attitudes. Shepardson et al (2011) states that temperature changes impact climate change, rainfall patterns and bad weather. Climate change in Indonesia such as changes in the rainy season, the length of the dry season, floods, whirlwinds, and others. The impact of global warming can be reduced by understanding the effects of global warming. Students are expected to have a critical attitude on the behavior of greenhouse gas donations. Therefore, the Government of Indonesia is making global warming a part of the curriculum of junior and senior secondary schools (Curriculum Developing Team, 2014) . The government's move is positive and relevant to current conditions. Rosidin and Suyatna (2017) showed that the understanding of Indonesian students about global warming is very low. This not only happens in Indonesia, according to Yazdanparast et al, (2013) students do not have enough information about the phenomenon of globalization. Shepardson et al (2011) says there are still middle school students from the Midwest who are confused about the greenhouse effect and the type of radiation in the greenhouse effect. Efforts to grow critical thinking skills have been done, such as by Susanto, et al (2016) by developing interactive multimedia. Maria et al. (2016) by developing the Learning Cycle 7E student worksheet. Novrizawati, et al. (2017) by developing TRAPI learning model, but has not obtained optimal results. This problem will be tackled by providing an interactive e-module that can cultivate critical thinking skills on global warming, especially in the formation of greenhouse gases in the atmosphere caused by human behavior.Communication information technology (ICT) as a learning resource an innovative learning process where the learning process becomes more varied, not limited by space, time and age. One of the real forms of ICT as a learning resource is the interactive electronic module. According to Susanto et al (2015) the use of interactive multimedia global warming is more effective than conventional learning. Provision of stimulus can train students' critical thinking skills, which can be done in learning (Snyder & Snyder, 2008) . Critical thinking skills can be achieved through investigation-based learning (Ching and Fong, 2013) . Students can acquire knowledge, behavior, and skills by learning materials (Dimyati and Mudjiono, 2013) . Learning is the process by which a person undertakes to obtain a whole new change of behavior as a result of his own experience in interaction with his environment (Slameto, 2013) . Related to that, one of the ways that can be taken is to optimize the use of techno-logical development in the preparation of teaching materials. Available teaching materials are generally static, so less able to cultivate the power of critical thinking, creative, innovative and care about the environment. If in the study of physical matter displayed natural phenomena in the form of animation and video, then learners as if In learning physics students not only hear, record an d remember from the subject matter presented by the teacher, but more emphasis on the ability of students to be able to solve problems and act (make observations, experiment, discuss a problem, answer questions and apply concepts and laws to solve the prob lem) tothe learned, then communicate the results. The interactive electronic module for students can be a guideline in the learning process, as well as a means of evaluating the achievement of learning outcomes. Student learning outcomes can be formulated through a well-structured learning process using appropriate models, instructional materials, and assessments. TRAPI learning model can improve critical thinking ability (Novrizawati, et al., 2017) and Authentic assessment of global warming materials in the learning process can improve student's critical thinking ability (Damayanti, et al., 2017) . According to Ennis, (1996) that the sub-ability of critical thinking is deciding what action should be trusted or done. These measures accommodate what needs to be done to achieve the learning objectives that have been formulated.The result of observation at high school in Bandar Lampung is from 30 students who were questioned in 80% of students did not know the cause of global mobilization, 73% of students can not mention the effect of global warming properly and 50% of students do not understand the action to be done related to reducing global warming and 75% of teachers have not used student-centered teaching materials and 75% of teachers do not have special teaching materials to teach students. One of the causes of the incompleteness of understanding consept in learning caused special teaching materials supporting learning global warming. This study aims to develop interactive electronic module of global warmin g that can be used to cultivate critical thinking skills of high school students. The concept of global warming can be easily understood and long lasting when learning related to everyday life and packed interesting, according to Duron et al., (2006) student's critical thinking ability can be optimized through 5 steps that is determining the purpose of learning, experiments before drawing conclusions, providing feedback and assessment of learning, so that critical thinking skills and student learning outcomes can be improved, these 5 steps are written on an interactive emodule. Thedeveloped interactive module incorporates video elements, images, graphics, sound, animation and simulations that support to achieve maximum learning and can grow critical thinking skills. Borg & Gall (2003) . The implementation of this research is limited to the seventh step, ie 1) preliminary research, 2) planning, 3) initial product development, 4) initial product testing, 5) product revision, 6) revision test, 7) final product. Validation of teaching material product is done by 3 experts and 4 practitioners in physics lesson. Intrumen validation test of e-module experts using questionnaires. Data analysis of validation test result was done using descriptive quantitative analysis.The effectiveness of emodules is determined by comparing student learning outcomes using e-modules with students learning using printed modules and by comparing pre-test with posttest results. The e-module implementation test is carried out at high school in Bandar Lampung. The experimental design of the product used was a quasi experiment with pre-test post-test control group design. The subject of the emodule usage test is the student of class XI IPA1 as the experimental class and XI IPA2 as the control class using the printed module. The test subject is determined by purposive sampling taking into account the equivalence of the experimental class with the control class. The data were analyzed using statistical test ie normality test, homogeneity test, test of n-gain average difference of control class with experiment class (independent sample t-test), test the average difference pretest with posttest (paired sample t-test). N-gain is calculated using the Hake (1999) formula as follows. 
Fig.1: The flow of Electronic Subject Materials

III.
RESULTS AND DISCUSSION In the early stages of the study, preliminary research was conducted to find out how the initial concept of global warming materials of students and how the need of teaching materials of students/teachers. The results of a questionnaire distributed by one of the high schools in Bandar Lampung are 80% of students can not answer the question about the causes of global warming in detail and 75% of teachers have not used special teaching materials global pemorientan material. According to Situmorang et al, (2005) that instructional innovation is needed especially to produce learning that can give better learning result toward renewal, innovation on teaching materials can be done by adopting technology. By utilizing technological progress, electronic textbook development can be maximized to convey material on learning according to Djamarah, (2000) . Interactive electronic modules can make it easier to include sound, video, animation and simulation elements (Dwiyoga, 2013). Development of interactive electronic module after the preliminary research subsequently design and develop interactive emodule consisting of: a) Introduction The introductory section consists of cover, usage instructions and core competency (CC) analysis, bacic competency (BC), indicator. The introductory section of the design is as interesting as possible in terms of colors, images, and animations so as to keep learners interested and motivated to learn. After the interactive electronic module planning is completed then the product validation test is done by content / material experts, constructors, and linguists. The interactive e-module effectiveness test is performed by analyzing the pretest and posttest results of students' critical thinking skills on the causes and impacts of global warming as well as ideas for addressing the effects of global warming. The results of the effectiveness analysis are presented in Table 4 . The pretest giving based on table 4 obtained the average pretest result of the class using the electronic material is 34.40 and the average pretest for the class using the available book 34.80. The results of independent sample t-test showed the students' average early ability in the class using interactive e-learning module and the class using the book no difference (p = 0.859> 0.05). After the learning process where the experimental class using electronic module and control class using printed book done post-test. The average class posttest uses an 81.06 interactive electronic module and a pretest average value for a class that uses printed books 71,20.
The post-test analysis concludes that there is an experimental N-gain class that uses an interactive electronic module with a control class that uses textbooks.
The critical thinking skills of students acquiring learning using interactive electronic modules increased significantly at the 95% confidence level (P = 0.000 <0.05) from 34.40 to 81.06. The average increase in classes using the interactive e-module obtained N-gain of 0.76 with the high category, while the class using textbook material printed printed obtained N-gain of 0.57 with medium category. It appears that the use of emodules is more effective in improving students' critical thinking skills about global warming. To further examine the effect of e-module utilization, data analysis is based on each indicator of critical thinking skill. The results are shown in Table 5 . It appears that all the indicators of critical thinking skills of the experimental class are significantly higher than the control class. According to Anori et al (2013) that the use of e-book in direct learning model has a positive and significant impact on student learning outcomes. It also uses technology to create and combine text, graphics, audio, video by using tools that enable users to interact, create, and communicate (Rosida, 2015) . Multimedia-assisted learning can be designed to turn learning into an active process. Learning media can represent what teachers are less able to say through a particular speech or sentence, with technological innovation can also increase students' interest in learning the material to be taught (Djamarah, 2000) . Factors that influence the learning outcomes in this study are media and teaching materials as a source of learning. Learning innovation is needed especially to produce new learning that can give better learning result toward renewal, as well as one of the must possess of teaching material that is interesting appearance in teaching materials so that can motivate student to learn (Holliday, 2002 Snyder & Snyder (2008) reveals that critical thinking embodies training, practice, and patience. This interactive electronic module that is produced enables students to systematically study the problem so that critical thinking ability can be grown (Kartimi and Permanasari, 2012) . It also supports the existence of integrated multimedia in module enabling the module to be an effective learning resource, as the research results Susanto et al (2017) by using interactive multimedia of global warming can cultivated critical thinking skills of students.
CONCLUSION Global warming interactive e-module that integrates global warming images/phenomena, videos on the causes of global warming, global warming simulations, animated impacts of global warming for life on earth, and interactive practice exercises can foster critical thinking skills of high school students. The interactive e-mo dule of global warming development results assessed by students to have appeal, usefulness, and easy to operate.
